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LIGHT OF CIGARETTE AND USAGE THEREOF 

(57) Abstract: 

PURPOSE: Provided is a radiation curable coating 
composition for a PVC floor material being strong 
against the light of a cigarette, which is excellent in 
strain-resistance, chemical-resistance, abrasion- R 1 - 
resistance, and heat-resistance. 



CONSTITUTION: The radiation curable coating 
composition comprises 40-60 wt% of radiation 
curable oligomers comprising urethane acrylate 
represented by the formula 1 and melamine acrylate, 
10-15 wt% of reactive monomers having more than 
two functions, 20-35 wt% of a reactive diluent having single function to multi-function, 2-5 wt% of a 
photo initiator, and 1-5 wt% of additives' containing an antioxidant and a quenching agent. In the formula, 
x is a real number of 0.1 to 0.5, R3 is hydrogen or methyl, n is an integer of 2 to 6, and m is an integer of 
1 to 3. 
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-i"^ 1 ! A l ^€ T^l *4 *8 1 6 - 23 

^ 71 £-8-^1 *1 ^-a]-^ ^ ovel 1 72 

(74) tflel"?} 



^a}:&: 



(54) ^$i^ ^ vfliL^o] p v c «>^-^fl-8- a'Sat'S* « A >-8-^^ 



S» ol-8-*H ^»fl*<* PVC «>^7fl-§- aUS-fl* ^ ols] Aj-g-wV^ofl gg. 5Jo]cf. ^-tgofl a} 

-S- 3H*fl #7js}- 2D^ft °1« o]-g-«fl PVC ttf^-^« ^la^Sa* ^"7] M>^^Hfe ^-afl*^ 

5L-£«H*\S. £.^o] &J! -f(-"??^°l # ^*V&°1 iflSJ-*H3, vfliL«8^, i-M-E.^, vfll 
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-¥-Bfl€ «>>3«i4|olH, ofaa^|o|S. s.^, #-§-^ 5**1*0. vflfc^, \}oj^ f ^s}- 

£ ifl^ ^ MIAN'S °1 -f^rt!: PVC h>^-8- ^ o]s} AV-g-^ofl 3.0^ £ c] # 

^flSAi ^3 ol^-Sjji o|^q. ois-o^ ^KE.^ ifle^Aj, iflS}-^, vfll^, <S<H*l-il 7>i^l7> ^Tfl 

S^o.^. -§-#5]<H -2-<g-§-^ ^^^l££ A>^ 0 Vofl §o xjulJI o^cf. 



*fl* °l-§-*M A^^Ai 7.}2)# ^A]^ tflJ**M3. xfljpg S ^ ^^ffi. 7fl^Al^^ W 0 V^o] A).-g-£lJi 

t>-^7l)s.*) ^193-013027 J: ^ /H]98-0751095:°fi ^1 Si^-. SEth tR"^ ^1184731^ U 

^115,703,109^1^, 7lEf ^7H1^ tfl^« 0 V^^» M7}Z}o$ af^o} lfli2.<*^-§: *7>Al7)^ i^S. 7 ] 



SH&o] %7\] El-al 5.<§#^ol ^711 aflTlS)^ &7)1 5}<H t.]^ ifl^* tg^cr^i- 7 }^J1 S£t}. o] 

^A]7l31 ol^. o]sfl Aj-cfl*} o.^. 7>5I^ ^£7]- t^H^ ^-Hfll-a!}. ^ °1 Jl^oflAi SeVo] <g^S]ol Zl <go] 

m>= Tfl PVC#°1) ^^^^Sl7l nfl^-olcf. 



?! °VHl5flolE<4^ 217^^. H]^-ofl l4<gAjo] o.^eV7Hl4 \+^-^C»l Xlfe S>-§"^ 2.±°], 2:^., ^7>, -fr 

•3^ ^7> -i-Sl £B>" M)^- S 7 4% V ^ Sl^^l, ^7flA)^l ^ 7lE^ ^7>^15. ol^-<H^1 ^-^^ 2: 
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w*. z -a-^ -8-71 *wv-a, #«n-&^ ^ jl^s. ^sl<$$, ^s.^, 

Bfl°lJ=-& #^3-*§ -l-H}-^ 40- 60^%, ifl^^ V+^^* °l A o^ a J-§-^ 10-15^ 

c^^d* ^-fe tiV-g-^ 5^*11 20-35^^%, ^"7flAl^ 2~5f^=% ^ #3HJ-xl*i] « d^afl ^ 



sfr*H i 



O H 
-C-N-(CH2) 6 -N 



O 

II 



o* c \ 



N 



H O 

N-(CH2>e-N-C-0- 



H O 



(CH^-N-C-O- 



-R 2 xR 1 i 



<^7H, x^r 0.1 xfl*} 0.5 *}°] Si\ <£^o)5L, 
R 1 -rcH 2 -i-c-o{CH 2 ) ft o — Si^r, 



SE«. * W fl« a>**«* PVC *>^*fl^ -8-71 £ ^ 

2:^#-§- 20-50^ ^MIS ^f-g-^fe ^^--^ ol^ol^lT^. 

gig 4] tL^J *V.g. 
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o>3.^5flolS^ ^2}°] o>h€^]°1H* ^83-$ 40~60f^%, vfl^J^ V+o^-fr «>1«*^J °1 

tfsj hV-I-a^ 10~15#^%, %5L$] ^MH33 ^7>, -fi-^Sl ^7} ^ £9V -§-^-§- ^ ^ 

3^^-^ ^^-g- «V-§-^ fl^^|-20~35^%, ^7flAl^l 2~5^% $ Wt)^ « ^--fr itf 



SJ-*M 1 



O H 

-c-n-<chj) b -n 



o 



I I 



N-(CH2) 6 -N-C-0- 



I I II 

(CH^-N-C-O- 



^7^, x ^ 0.1 0.5 A>ol^ -Ji^olJi, 

R 1 ■&OH,-i-§-o<CH a )„o — S.TT, 



R 2 - = S-S-™.-^-^.^™^^ ol ^ , 



^71 R 1 ?] S}o]cSa1 o}3|5]|o|e S ^ §]. o1 jcs.aH1^ ofHIJeflolH, *M£.^-Al°1|<il nfl Eft-Vat 

&t-0|^S.Al=5.^ O^^eHolE, 5}0lHaAl£Sl ^Ej-O|-a^ai|0lE, §]-0)CS.Al^-^ 0>a^^Ol S> ^o]CS.Al^^ 

SEtK A o V 7l R 2 °] ^-8- 4*} s}o]cS A | ^lEfol-H^eflolE^, N^-^ufl^ o]]^ o}u]^. ^A>^- 

1:1 £| ^alS -10~10°C<HlAi aV^-A)^l f. t o] wV-g-i-^ #5]^ tjflEf o}h^ sfl ol;e sq. c|a] m t^a^ 30 ~ 
60*00)1^ aV-g-Al^ N-(2-o)-olcs.AlcH]^) t (2-5l-o}cs.Al-3-D)lE}-of3lS. ! a ^^a^.^) NN _clDfl^ 

2.-H" -a-l-^^^^ol *}Qz\is}Jl, °]$-& #^ ^V^-S-^^oj ^97-66391 J: °1| 7l *U 5] <H oicf. 
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<#7] 1 S. g.*)S\$= o>3^el)olS^ o>al5l)olSS. GPCS. 1500-3 

000^:E°M, 2,000 ~6,000cps(251C)fil 7H^, PVC°fl ^-^M J^MM-JH ^^.^^^ m^ol -^r^t ^ 

£#10- *0l, PVC Wj-^fl-g- ^S\- 3z^9Sr ^l2:*V7l ^«fl vfl^^o] !%o]^ ig^^l ofH^ 31 olJE 7} A)--§-5l^^, 

^7l7> tfl^ 4.5?] W< °>^^: 890(Actilane 890(AkcrosA]-))ol 7># Jl^-^^-S. 

#7l -°-Bim o>h^^o1e<4 Tg^ni o>a^eflolS2l ^tJS^ ^j,^ - 2^ ^ig 2i^#ofl rfl*H 40-6 

0f^%7> ^f^^Nl, 40f' 5 &% nloVo]ig ^^£7). ^s^^ o.S ^-wm-sl- Shfr 3l-&<=% cfltb *1*<H3 

^ a^«-^<>l ^«>^^. 60#^%# j1£<1 Cflth 7i«J-^ o- ^-Ol-^^D} ^£7> ^31 £A)] S^-g-Sl 7| 

SEth #71 -f^ig- o}H5g5flols tfl ^E}^ o>a^5llolE^ ^^alS. 2:1-5:17} gq, ^Bl7> 2:1 

n l^>°l^ ^£Hel S^alM H«?°l ^-Aj^i 41^, 5:1^. ^4«>^ Ml^^ol "iH^ £^°1 #«fl«-^ ^ £?J*j Jl 



£• !W1 ^ #7l xfl<g^2l- V+^^j* 7}xl^ o)^^ «V-§-# oll^-Alallols ^Eej-u.^. 

2. al^2)l* A t|o>HlellolH(TBrDDA), S.eli(2-«lH.^-Aloil^)ol ; tAlo}.ip^l 0 lH H^<4^1 ^Hs (THEICTA) 

^-71 -^71 4^*11 ^Eflo] 0>a^BflolE £^ ^Efo>a^SflolS £i°jtl: *W" 3E*r 1" °1# ^S}^ Aj--g-%V - 
Si^. °1 7fft-*. -8-71 -?-7l ^*|| ^Efl^l 5Lr!) ^3i3] 2,2,4,4,6,6-«| A>7l i(2~ oKI ^ *M ofl 1^1^ 

al5)HH)-*l#^;Ee|ii:DHL (Hell-^ = oi|^Al)(2-*>olcSAlcH|l^^]B)-o>ael^lole)AlgsE e i £ > 1 ^ > 2, 
2,3,3,4,4,4,5,5--^El-#^^-l-^^Al-(2--«l^AHl^^El-oVa^EflolE)AlSsSEli^^^ ^ fi£ *1 

^H^Bllom7> A>-g-^ ^ SZ-S-^. £t!r, »131 ^7l# tt^r 7>Iil^lol 3«11 ^01.3^3.1^1=5. 
Q BeHl^Al-g^KMPTMS)*!- Qj-s-ofi §-Aj.^ io~20nm<a^> 37l2] #s.ols. -ae)f>^2l 7>^4«fl «>-g-o_^. <£o]^) 
^ €^ »l-a^ellol S 7M>-§-* Sl^f. A>-g-5]^ ifl«g^J!l- \+<a^* 2ii°l^ 3^ 

7l#o_S. 10~15^%7l- «>^-3l§>^, 10^% nmol'g 7-l-%VAjol -go^ja, 15^^=% olAj-ol 

^ 7>S1 13JE.71- ^o}^ ^£7} feJl ^^#£7> Ml-SB} ^-Hfl*oll cfl^l ^^-Aj o. g-ol ^§7^ £^o] 



^£Sl S3, *7V, ^-^^ *7> ^ ^1« #A^^ 2 7 4 ^V ^ Ol^ ^^Aj « Bl T^^Aj^. BJ. O.A^ 

5|^^1(£^ #^ 7^ £H)^ ^BHlElH-a: ^ A >°>a^5il°lS(DPHA), ^cHlelH^ Efle^ oVa^BllolS.( 
PETA), SeHii-l- Hl^ ^.el^H^sllolSCTMPTA), ^^-aI^oIe e e) = =e)o>3^a|ioi s (TMPE0 
TA), "Sl-iM-i- ^°f3^5llolH(HDDA), °H^a1^)o1e s?a].c1^. v]o}3.^] o] e (HDEODA), 2-^1=^-^=^.^ o>h 
^ellol=.(2-HPA), ol^^ o>3€^l°m(PEGDA) S. °l-f-^?l ?AS-?-Bl «>i4 *>1>* 5tJ"*H Aj-^-g- ^ 

ojcf. ol ^-^^«.Bl cf^^Aj o. ^v- ^^^(^ # A^ 7 C V^ fitDl)^ 3.1% 7]^o.S. 20-35 

^%7\ fl-l^^l, 20^^=% ^l 1 ?}^^, ^S.7} ^■o>£eVS) #A^ 2-^01 o^^ji, 35^^=% ^l 1 ?}^^ ^^-7>i^e)al 



^^l 3X°\*\, #71 #7flAl^)^ l-Sl-olcs.AlAl^S^^2ll^7)m, 2-SVo1S.^-a1-2-^1^-1-S11^-xl 5 .^._ 1 _ 
4h, ^A^o_3, o]-f-ol^] ^SLS-^-e] §>M- 5E^- * °1# ^^-A>-g-^- ^ <& S^l-oll cflsM 

2~5#^% A>-§-el-fe 5I0I B>^-3)S1-Cl-. Aj. 7 j Al-g-^o] 5^^%* S^V^ ^7>*>Xl°V Dl «1^- ^-7flA)^)7> y 

oH si* £^-sl ^gc^ccei^ -g-;*i]7}- 0J0.UI 2^^=% Dl^-o]ig ^s}.^£7}- #^§1-03 Qt}±± #Aj^- 

^71 a^, -g- ^°il #71 TjsHr ^i(N 2 )*fl7i*n^ ^ai^ 4, <& o.^, 01 ^4011^ A>^Vfe ^g- 

711^1^-^-0- n A>^-^21 5Q ^ 80 ^ % M. ^S)-^i2l- 7^>ojol o.^^ £ o)-^ oj^. - oj^ 
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*H. ^ o.2~i.o***7> *i-<y-3i«i-4. 

«■ ^°fl SW*1 ^<1^* 3*fi >M"8-« ^ XlS-^. =*■ ir °l7}^(Irganox) 1076, 1035( 

Ciba-Geigy*r) Sl^-S-S. *V-8-« *r SU, 4-8-** 0.3~0.5f^%7> 7># a>^-2j*>cf. 

S^V £ ^ofl °i<H^ %^ S^azj. ifl^j-fr -§-A)ofl ->f o^l fla^ 0.5~4.5^*g=% A>-g-^ ^ o^cf. 

#7l Jg%« o]f$s§-& ^*>7l ^ft ^7H|, 4VJHM*||, ^ ^afl^ «-«S«fl flo^ l~5f^% 

£ 3-33* iSI) £^«-t- °l-8-*M, PVC a>^-7.flSl ^^ofl 20-50^ ^MlS *)e|ft 

T^Aj ^^1^ ^^>S.^, ^-S-^, Iflfl-^ol ^Aj-^j! 5.^2) -fr^* STfl ^<HSe)^l 

^•oi £#301 ji^oflAi^ s°|oi 37)] ^si^i miAjo] 4-^*} i^^. ^ pvc «>^^« -a* ^ sa^-. 

h*M ^« -9-3=1 7> sa^K ' 

■fall ft o>3«sfl©lESj »l2:«o v ^ 



•££.711, 3 7H£ if( funnel), Efl = ^-(teflon) iS^ft *B3^tfl, ^.aft^M ^v^g 1 £ s] 4^- f-e^a-ftofl 
€ *7l ^7l«>ofl 197.2 g sl ol^AloV^eHolsd o^, : Coronate HX, Nippon Polyurethane^»sf 0.3g£) 

#ofl ^-flift c]etf-*4M£(DBTDL), O.lgSl ^ft^Ml p-^l^l^, l.lgSl ^^(Irganox) 
1035* $3. 50"C?r*l 71^*1 saJ-t-Vcf. 50"C7> 5)^ 37}ft*il- -§-s>o^ 114.5g(0.88'§-^)Sl f>\o]^ 

s-aIhs.^ o>3€^]°lHSl- 51.758(0.15^-%=)^ N-(2-*>olcs.Al< : »l)^),(2-&>olcs.A)-3- D flBl-o>3^ S .^ 4 a] 
= S«),N,N-nl^l€ °J--2-^- ^fiiA} «(-B-5flolA}, Aj-=.ig: Ultramer 50 00)ol -g-^j* aj-o.^ r£ . 7 > 60^C o] 

§>7> ^^s. .frx|*|.^ 2ai?> ^1^*1 ^<Hsal^Ai ja«>t!-i=f. sft°l ftfisl'a -Sr^fl- 70-80^5. -R-^lsl-^Ai 
^ 2 a) ^o_V SttVs>ji IR ^^H^^- ^-¥-1 fr 1 ?]* ol-g-tb ^fl- NCO 0.1%°1*]-^. E]^ «V-g-^ ^ 

^^ftcf. ft-g-ol 50"C m s-lii ^-sflft o>3%eHols *e)Jl^^ #o]7l 

91.1g(20#%%)^ 5}o|cs A ] 3^ o>H^al|olS* ^al cfA] 30g-?> iZaVsH -r-^lft ^>S^^]°lH» ^1^^. 
-f^ft c>a^sflolHSl 2400cps(25TC)«>lSijl, GPC» o)-g-s]-^ ^ig 1750o)Sicf. 



^ISofl 2 

N _(2-*)-o}H.^-Alo11^) ( (2-*]-ol=s.Al-3-D(lE|-o].a^s^ ^-Al=5.^) )NiN -^^]^ oj- S ^ -y-^-^^AV <g^- Al-§- 
«>X] SJrjfl 68.97g(0.53^-%)Sl S>o]S.^-A]=^ o> 3 ^5)]o}s^ m.Og^.S^^ 7V = S.^§ ^-^ *l-ol=-^-A] 
o>3^aflol = (-8-M*?>«V 0 lS.^l-, Tone M-100)^- Af-g-tb 53* ^1^*>J1^ <#7] *\]2K$ 13). Jg.^*>7fl ft-g-A) 

*i °fH^ell°lB» «-^*>Sa °12) 1800cps°loi, «-^ r ** 2100* M-^VH^r. 

^ahi 1 
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#7l loflAi +aH^h o r Hflafl<>lH* 40**%, ^e}-°] <>>3^^|olB(AkcrosA>. ^-f-^ :Actilane 890) 

10**%. H^i(2-*V 0 l^^H]«) o l^^l°> :s f^ o lS s o}- 3 ^ 5)| o) H(THEICTA) 5**%, <^mM^°}^ Bflse)- 
«.S5L «l^*Hr A cqo>H^^ole(TBrDDA) 4**%, cl° r Hl3HH(TPGDA) 10**%, 2- 

SHH^l£Sl o 1-31 ell °1H(2-HPA) 12**%, °l^i^.^o>3l2llolE(iB0A) 10**%, 1 -^oIH^-a] A]^s.sn 
^2)l^?il€-(Ala>-7>ol7lA>, -fl^SMRG 184) 3.5**%, o>3«e| 0 lS(TegoAr. W^:RAD 2200) 0.5* 

*%. ° r H^i«iMm(BYK*r, Wfl: BYK 371) 0.2**%, Wfi-^^KAlnH?^]?^}, tf*^: Irganox 10 

35) 0.3**%, -^7} i*^l(DegussaA>, TS 100) 4.5**%» -g-tNMofl igjl JH«V7l RPM 1000 ^S. 

i*^l« €#*1 €-^1^ tf*J| £4*4 ttfr, «>S&|(RDS Coating Rod) #12-1- ol-g-s}^ p 

VC «>^flofl ej= 30wn(^^-€ ^-eHsI £^7fl)^ a^«V31 fS^£ 6m/min, ** 400mJ/cm 2 °] 27fl^ # 

-y-»>H 2 

-f ©}-H^3MS 35**%, ^Ef^l o>3^^|<>lS(AkcrosA>, ^*^: Actilane 890) 15**%S. ^SW^ % + 

-S-71 14 *<a*l-7fl *^£r ^1^S>J1 ^SW^t}. 

-S*H 3 

ss}i(2-*li=-^AH}T|})ol^Alo>Yi!lM:E Ssl 0 r=L««H°l£(THEICTA) tfl*] 2,2,3,3,4,4,4,5,5— s-^J 
a.Al-(2-ei = s-Al 0 il^DflHl-o>H*5flolE)Al#S.Sel3Li2l-^[ 5**% 3* *H^* r 31-fe- #7] ^AHl i jq. .g. 

^«l"7fl S ^ 3M3#* ^)12:*>J1 ^fl-Al^t).. 

HlSo^l 1 

4^ <>l-HfiSIMS*Ar**r*l afi^cfl 131 ^eim o>3leflols 10**%* c| a}-^ 3* *)Wr-H^r *7l 

'e A l °fl 13* *°^^>7fl 4H*H *^3}- 2^** ^lS*fal ^^M^l}. 

alS^] 2 

igej-n] ol.3l5ll 0 ]E t A>-g-S r *l »jl -^-71 ^1S<^1 2*0*1 a)]^ -f fifl^- o}3*5iHS 5 0**%# Af-g-i^ ^ *f|£|*|. 

-s-71 ^ ah ! aj. *<a*>7ii ^Ai*}^ ^fl. a ^ ^is§>32 3$M5m. 

aljaofl 3 



*7l 2°flAi ^-Bim °>3*Bll0lE 50**%, ofl^AlBflolS E E) p]]^ -g-H ^ S*M ©1-3* efl o] E ( TM p E 

OTA) 5**%, *|"SM* ^f>H*eflolE(HDDA) 6**%, ^sHUi^e)* ^W3*Bll°lH(PEGDA) 15**%, 2 
-*l^^|£il o>3lBflolJ=(2-HPA) 15**%, 1 ^^1*1 #S ^31^711 «-( a] a>-7 r °l 7lA>, IRG 1 

84) 3.5**%, °}3*;Hl<>lS(Tego*r, ^1:RAD 2500) 0.5**%, ° r a^efl°l£(BYK*r, ^*^: 

BYK 371) 0.2**%, ^*^Ml(7»l«V-7H7l^>, ^*^: Irganox 1035) 0.3**%, -^7}- i**ll (Degussa^r, 
TS 100) 4.5**%» ^Alofl 1^ #<|H* «^o S #^3} ^lS^Jl ^^-Al^cf. 



«r7isi *^ n *V7l a i<Hl q-Bl-msinf. 
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lmmf o S a.©^ 1007 fl.g. ^fl 3, 3M^?>*1 SflolHS 53 ^*fH ^^\fi.^, i2^#3 



i4)33^: ufl^o)H?ll#(MEK) A]^ 100*1 ^1 ^, £3;3 3^* ^^7]- & ®, 3>H1^ a 



^v}3-^: CS-17 wheel3 lOOOg ^7> ^ tlW-E-^ (Taber abrasion) °l-§-3-°} PVC 33-*H 

* 1000«i 3^1?1 1 £^ ^ ^JfLo] =7,1 jq. ol 

33^3.^(MINIGLOSS) 101N Gloss 33(60 3^-. 
-fr^: PVC h>^-^|* 53 «H*?-3-3 3.^ 9}^o_S. 180°^3-Z t}X| u\Q^o.s. 180°?33 H«M ^3*}fe 

7)1 *M8*J-3 XSIA], 



^ll-lrofi 3^ 3SM§: ^<a?V 3]SW?i ^«B-&-S- ^3 .2.3. ¥3 120^?> °fl?l-§- 

S lfl-jl &33 ^ ^JE-f- 53 «}3- tt$t«H a^ofl ^^. 7 > 3°} 8i 0.1a @, a^JS^oH 33^ #-£3 C . 

a^ol i^Tfl 333 ^Tfl El- Si O.^ A, 3^ o].^^ PVC^O] i-O.^ x £ 



#^2l JL3 

#3 ^ ah * hi jaafl* f-*H -a- ^ Rife 33 £3, 3€- PVC 333-§- ^3 3^3 33 

3fe ifll^o] -f^33 33*3 ^33 Jlfeofl cfl^V tfrft^&jL -fi-^^ofl a. ^ojol 

ifl33^, 4)«>SL^ °1 ^ A o v S ^* ^ 5iSi3. 

(57) 3^2] 
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t\7] \S. XAlS]^ -fBl]^- o}af Sflol J= <2}- ^2}-°! o>H^5flolE^. ^-^2}-^ #SlJ2^ 40~60f^%, 

v+^^-i- ^ oi^s] w>o.^ ai-tj] io~i5^^=%, <&«-*^«lMJMH r^g-^-t- £^ «v-g-^ 3 

4J*0 20~35*#%. ^7llAl^ 2~5**% « "ttSK^H ^ dii^l -f-* i^*>^ %7}X] 1 ~5#^=%S ^Slfe 3 
* f^'AS PVC mV^-^B* ^3}- 

1 



R 1 - 



O H 
-C-N-(CHj) s -N 



o 

II 



I I 



H O 

N-(CH2>e-N-C-0- 



t I II 

(CHfe-N-C-O- 



^71^, x^r 0.1 ^fl*l 0.5 A>o1^ ^^ol 31, 

0(CH 2 ) n O SETT, 



R 1 ^c« = -ilg- 



( 2 0-(-C(CHa)eO>^ 



R 2 ^ = 



e^H. R3^ ^ d)1^71o1j2, n-ar 2 vfl*l 62] ^o)t$, m ^ l iflx] 3^ ^^olcf. 

^ll^-ofl 5floW, ^-71 -feim oVa^eflolS cfl ^el-^1 ofa^ eflo) e o) ^-^=h] 2:1-5:1^-8- s.^o.5. 

pvc uW4-§- #33- 



^ll^°fl Xi<H>H. A o v 7l ifloj^^ v+a^-g. 7^1^ ojsj-^Aj oIav^ avo.^ S.^^ <Hl^-AieiloiE Eflse)-u.s.s. al^l 
A clol-3^^ole(TBrDDA). HB|i(2-*l S.flJ-Alofl^)ol4iAl<»>Y^l 0 lS B.^o}3.%z\]o) m (THE1CTA), 2,2,4, 
(2-Sl-olcs. A |o 1 )^ D )]^. 0 ). j3 ^^)olE)Als-5.selii^-^!, (e e )s.s i2 _soils.Al)(2-*l-olci.AHl 
^^Ef»>H2l^|ols)Al§s.SelS^^l. 2,2,3,3,4,4,4,5,5-^El-#^-ie-l-^ls.Al_(2-Sl^s.Aloil^D]lE^o> S ^ 
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3HBH#3.B33.^;a, 3-«(|^-o>H€S«^-Al=a^ HeH^l^fKMPTMS)*!- ^#^1 -g-*>€ 10~20nm<a 



^^9" 4. 



^Hlalm* BflSef °>HlBfl°lS(PETA), HaH'S* He|o>3^5)iol e(TMPTA), o^aI^o] e EBjnjn 

= =^°>a^eflolH(TMPEOTA), c}o}5L1iB|M JE(HDDA), <^|s.a] eflo] e ta^cl-i- 3HS( 

HDE0DA), 2-^l=^-Ala S ^ o\^^]o) e( 2 -HPA), oliiJiL^ °V3 ^ 3] °1 3=. ( PEGD A ) sL o] =-o^^} ^o^Jf^ *> 
# sJ'SJ-i- O-S. *fe PVC w^U-g- 24) f-. 



^T 1 * 5. 

«2sflfc.£.3. *>q- 1- oiAj- *l-8-aHr 3* ^ o.s pvc ^ 

21- 3^ 



- 10 - 



